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INTRODUCTION 


“Feeds and Feeding Manual” first published in 1913, has apparently met a need 
in instruction in animal husbandry, due to the fact that it helped students to master 
important facts in live stock feeding by providing a convenient means of working out 
practical problems and rations. The manual was revised in 1915 and has since 
been twice reprinted. This edition has again been thoroly revised and certain 
improvements have been incorporated. 

This manual has been prepared so that students in a course in Feeds and Feeding 
may make a systematic study of feeds and rations and may preserve the result of 
such study in convenient permanent form. The manual is designed especially for 
use with Feeds and Feeding, by W. A. Henry and F. B. Morrison, or with Feeds 
and Feeding, Abridged, by the same authors. The exercises have been made practical, 
based as far as possible on actual experience. The computations required have been 
chosen to teach something besides mere arithmetic. In the exercises which are here 
given the student will be required to make over and over again those computations 
which he will be forced to make in actual practice. He will thus become familiar 
with the methods of computing rations and with as many as possible of the feeds 
in common use in the United States. 

The objects in mind in teaching an elementary course in Feeds and Feeding, as the 
authors see them, are three: (1) To teach the fundamental principles underlying 
the practice in feeding farm animals. (2) To teach as much as possible concerning 
the source, composition, and usefulness of the feeds commonly used in this country. 
(3) To teach the practice of feeding itself, so far as practice can be taught in the 
class room with occasional visits to the barns. 

The teaching of the principles of nutrition which underlie the practice of feeding 
has been left to lecture and text-book. In this manual exercises have been outlined 
which will guide the student in his study of 50 common feeds. In addition, problems 
have been suggested covering rations for dairy and beef cattle, horses, sheep, and 
swine. In these problems the comparative usefulness of the common feeding stand- 
ards is brought out, and the fact is impressed on the student that in order to formu- 
late a ration intelligently, the nature, composition, usefulness and relative cost of a 
large variety of feeds must be known. A method of computing the relative value of 
the several feeds is clearly illustrated in the computation of the problems. 

There have purposely been included in the manual more exercises and problems 
than can be worked out by most classes in the amount of time available. This has 
been done in order that each instructor may select the exercises and problems which 
are especially important in his own section. Additional blank pages are provided 
at the rear so that the instructor may assign special problems of local interest, if 
desired. 

The authors wish to acknowledge the help of Professor W. A. Henry of the 
University of Wisconsin and of Professor H. H. Wing and Mr. T. A. Baker of Cornell 
University in the preparation of this manual. 

ELMER S. SAVAGE, 
F. B. MORRISON. 


EXERCISE 1 
DIGESTION COEFFICIENTS AND DIGESTIBLE NUTRIENTS 


In order to feed livestock most economically and efficiently, one must understand 
thoroly the chemical composition of the available feeds, the extent to which livestock 
can utilize each feed, and the actual feeding value of these feeds for the various 
classes of stock. Then, after finding the cost of the different feeds in any section of 
the country, an economical and efficient ration may readily be worked out, to suit 
the conditions in that particular district. Keeping in mind that the chief object of a 
course in Feeds and Feeding is to enable the student to feed farm animals more cheaply 
and efficiently, the exercises in this manual have been so arranged that first the 
composition, feeding value, and economy of different feeds are fully considered, and 
then the knowledge so gained is applied in working out practical rations for the 
different classes of animals. 

The relative value of feeds depends not on their total chemical composition, but on 
the amount of nutrients which each feed actually furnishes. The most simple, and 
likewise the most common, method of measuring the usefulness of feeds is to deter- 
mine the digestible nutrients in 100 Ibs. of each feed. The method of finding the 
coefficients of digestibility or digestion coefficients of various feeds and of computing 
the digestible nutrients is fully explained in Part I of Chapter III of Feeds and Feed- 
ing or of Feeds and Feeding, Abridged. 

After studying thoroly this portion of whichever book is used as the text, work 
out the following problem. Put the summaries of your computations on page 8 in 
neat, logical form. 

Problem.—During a 10-day digestion trial a cow consumed 96 lbs. of alfalfa hay, 
the average composition of which was 8.1 per ct. water, 8.8 per ct. ash, 14.6 per ct. 
crude protein, 28.9 per ct. fiber, 37.4 per ct. nitrogen-free extract, and 2.1 per ct. 
fat. During this time the cow voided in her feces or solid excrement 4.9 Ibs. ash, 
4.2 lbs. of crude protein, 15.2 lbs. of crude fiber, 1.16 lbs. of fat, and 35.7 lbs. of 
total dry matter. Find the coefficients of digestibility of the dry matter, crude pro- 
tein, fiber, nitrogen-free extract, and fat. 

Also compute the digestibility of the ash. This is not commonly given in tables of 
digestion coefficients, but can be computed from the data given in the problem. 


FEED STUDIES 


To aid in fixing in the mind the most important facts concerning the more common 
feeds, feed study blanks are provided for the systematic study of 50 feeds. Before fill- 
ing out the feed study blanks for the two feeds given on the next page, read the 
following directions carefully, and be sure you understand them. 

Source and definition —Under “Source and definition” state briefly what the feed is. 

Total composition.—Copy the total composition from Appendix Table I of the 
text book. 

Coefficients of digestibility —Copy the coefficients of digestibility from Appendix 
Table II of the text. 

Digestible nutrients.—Compute the digestible nutrients for the first four feeds 
studied, using the total composition and the coefficients of digestibility you have 
already copied. 


Enter in the proper spaces in the table the pounds of digestible fiber and of digesti- 
ble nitrogen-free extract separately, and then add these numbers together to find the 
pounds of digestible carbohydrates. Enter this also in the table. 

The coefficients of digestibility for the ash in feeds are not given in Appendix 
Table II. The digestible ash and the coefficient of digestibility for the ash can, 
however, be found as follows: First compute the digestible dry matter and the diges- 
tible nutrients, except the ash. Then subtract from the digestible dry matter the 
sum of the digestible protein, carbohydrates, and fat. (Do not multiply the fat by 
2.25.) This will give the digestible ash. From this you can find the coefficient of 
digestibility for the ash. 

The digestible nutrients should be computed to tenths of pounds. If in the com- 
putations the figure in hundredth’s place is 5 or more, add 1 to the tenth’s place; if 
less than 5, disregard it. Use this rule in general in dropping decimal places. 


Total digestible nutrients.—Compute the total digestible nutrients in 100 lbs. and 
in 2,000 lbs. of each of the first four feeds studied, and enter the figures in the proper 
place on the feed study blank. The total digestible nutrients in any amount of a 
given feed equal the sum of the digestible crude protein, the digestible carbohydrates, 
and the digestible fat multiplied by 2.25. The formula for ‘‘total digestible nutri- 
ents,” following the above definition, is: Total dig. nutr. = Dig. protein+dig. carbo- 
hydrates + (dig. fat 2.25). ; 

Compute the total digestible nutrients in 2,000 lbs. to the nearest whole number, 
using the general rule just mentioned for dropping decimals. 


Nutritive ratio— Compute the nutritive ratio of the above feeds according to the 
definition and formula given in the text. Compute the second term of the ratio to 
one decimal place. 

Price per ton.—Enter on page 7 and on the feed study blanks the local price of each 
feed. These prices will be furnished by the instructor, or may be ascertained from 
market reports, feed dealers, ete. 


Weight of concentrates.—In the case of concentrates the bulkiness of the feed, as 
shown by the weight per quart, is important. Hence for concentrates copy the 
weight of 1 quart from Appendix Table VII of Feeds and Feeding or from Appendix 
Table IX of Feeds and Feeding, Abridged. If possible determine the weights by ac- 
tually weighing them. 

Cost of 1 lb. total digestible nutrients.—Perhaps the most convenient way of 
determining which feeds are the most economical under the conditions in a particular 
district at any time is to compute the cost at which each of the available feeds fur- 
nishes 1 lb. of total digestible nutrients. As is pointed out further in Exercise 6 and 
in Chapter VIII of the text, this is a measure of the economy with which the various 
feeds furnish fuel or energy. The “Cost of 1 lb. total digestible nutrients’ should 
therefore be worked out for each feed and entered on the feed study blank. Compute 
this cost to hundredths of a cent, using the price per ton given for each feed. 


Cost per lb. digestible crude protein.—Protein-rich feeds are commonly higher in 
price than those rich in carbohydrates in most districts of the country. In balancing 
rations economically, it is therefore necessary to find out which feeds furnish digesti- 
ble crude protein most cheaply. Therefore, compute for each feed, and enter in the 
feed study blank, the ‘‘Cost per lb. digestible crude protein.” 

Palatability, usefulness and limitations.—Under ‘“Palatability, usefulness, and 
limitations for horses, dairy and beef cattle, sheep, and swine,”’ state briefly, but as 
definitely as possible, the value of the particular feed for each class of stock. Before 

6 


attempting to do this, consult the index of your text, and read carefully the para- 
graphs in the text on the value of the feed for each class of stock. Do not rely on 
your general knowledge of the feed, but be specific. 

Tamomy nays Go. Sx oes Se per ton. Use the figures in Appendix Table I, given 
under ‘‘Timothy, all analyses,’”’ and the figures in Appendix Table II which are the 
“Average of all trials.” The value of timothy hay for horses, dairy cattle, beef cattle, 
and sheep is fully discussed in the text. It is not useful for swine. Would you grow 
much timothy on a livestock farm in your section? 

Tear COVEN NGY, D6 S oven. 3 ks perton. Use the figures in Appendix Table I, given 
under ‘‘Clover, red, all analyses,” and the ‘Average of all trials” in Appendix Table 
II. Red clover exceeds any other legume in acreage in the United States. Discuss 
its value thoroly. 


FEED STUDY BLANK 


epee TST rN Cem ters Cre oe Geos been ahah Caterers eloweis seen lease 
SUPERS LTT ea GUNTER a PO ae ee ey ee 
COMPOSITION OF 100 POUNDS OF FEED 
Carbohydrates Total 
Dry Ash | Crude |———————__|_ Fat dig. 
matter protein | Fiber | N-free nutri- 
extract ents 
Lbs Lbs Lbs Lbs. | Lbs Lbs Lbs 
GL = ot Cai ce | Lg | Se Fee ee 
Coefficient of digesti- 
TIED. 2 ne sano cottage eens] OS ERSAM feseteenee nese |G eaeNrane It Sree Mes | ieee (ee ame 
rea eects tee [Ries ela as ahic » casa Seveiaca S a ela ds wire wp il’s wore 6 ofc favaias eer 
——— 
Matalaigs nutr: im 2000 lbs... ieee oe cee Nutritive Taio: ...... .mceaaseene oe 
OT ha cet 7 rea Weirht-of- I) quart...c6. 03. eas She ee Ibs. 
Cost of 1 lb. total dig. nutr. ... ere (to hundredths of a cent) 
Cost per lb. digestible crude protein................... (to hundredths of a cent) 


Palatability, usefulness, and limitations for horses, dairy and beef cattle, sheep, 
and swine: 


Blwi@»@ Fle eceacicewee ase Seas ee ececeediaeevececSoecsdoverSwprsvseteneas si Seeuss sets se cece 
eee ee eee eee eee eee eee eee eee eee ese reeeeeeseeereeneseesesesereseeseeseeeseeeseeene 
ee ee 
Ce 
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eee ee ees ee ee eee weer ese eee eee reese reese sees erneeree esse esse eeeeerereeresesseeve 
Cc | 
eee ee wreereer eee eee eee e ee eeseereeessesreereseeseeeesneeeesreseseeseeseseseeseresesesn 
ere eee eee eee eee eee meee eee essere eerseeeeeeeeeeeoeesreeeoeeseeeeeeseeeseeereesesese 


eee er eee eee eee eee tere eee eee eee een seeeeseseseeeeeseeseeeeeseeeeseeeeeeeeeesees 


(Continue notes on next page) 


9 


“2 


Le 


5 


ran Fin V7e 
Se 


FEED STUDY BLANK 


Name Of feeds... 6. ilens aieege te ree oer oe eee Oe 
Source and definition. ; |... 5.0.0. satin on ee ee ee 
COMPOSITION OF 100 POUNDS OF FEED 

Carbohydrates Total 
Dry Ash | Crude |————————_ | Fat dig. 
matter protein | Fiber | N-free nutri- 
extract ents 
‘ Lbs Lbs Lbs Lbs. | Lbs Lbs Lbs 
Otel. pe Beers fe lo Gla cs ieee An tifs O ooe eee oe cee ee 
Coefficient of digesti- 
RDELLGYy 285, eg ahe es ce Sel es taco oN ps whe RU cee eal ee ge) 
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1 es en eh) ee ee, ates tee O 
Rotalsdig>nutrvint 2/000 Nbssenecs ss ieee Nutritive ratio! ts... 6 43>) eee 
Brice: per ston Seere acd vate eo eke ees Weight of 1 quart...... @ ioc Ibs. 
Costiol lt lbstotalidigonutra a nere eer brre ore ner re (to hundredths of a cent) 
Cost per lb. digestible crude protein..-................ (to hundredths of a cent) 


Palatability, usefulness, and limitations for horses, dairy and beef cattle, sheep, 
and swine: 
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EXERCISE 2 
RATIONS AND CLASSIFICATIONS OF FEEDS 


Feed studies.— Make complete studies of the following feeds, using the feed study 
blanks on pages 17 to 23. 


AU GHG RAY; Dison os hy Ses per ton. Use the figures in Appendix Table I given 
under “‘Alfalfa, all analyses.”’ If using Feeds and Feeding as the text, take the coeffi- 
cients of digestibility for ‘‘Average of all trials.” In Feeds and Feeding, Abridged 
these coefficients of digestibility are the only ones given for alfalfa hay. Why has 
alfalfa increased so rapidly in acreage in this country? 


Corn silage, well matured, $............ per ton. Use the figures in Appendix 
Table I under “‘Corn Silage, well-matured, recent analyses,” and the coefficients of 
digestibility for ‘Corn Silage, dent, well-matured.”” In your notes show why corn 
silage has revolutionized stock feeding in recent years in most districts of the United 
States. 


DEWTRCOTT ye Biee sche ae cence oe per ton. Use the figures from Appendix Table I for 
“Dent corn.” These are for well-dried corn. Take the figures from Appendix 
Table IT for “Corn meal.’”’ Study thoroly the paragraphs in Part ITI of the text dis- 
cussing the value of corn for the various classes of stock and make your notes com- 
plete. 


Rations.—Be sure you know the definitions in the text for ration and balanced 
ration. Remember that both apply to the feed supplied to one animal for 24 hours. 

Problem.—The average cow in a farmer’s herd weighs 1,000 lbs. She yields daily 
25 lbs. of milk testing 4.0 per ct. in butter fat. He feeds her the following ration: 


10 lbs. of alfalfa hay 
30 Ibs. of corn silage 
8 lbs. of dent corn 


Work out for the above ration the data called for on page 26. Compute all deci- 
_ mals to the third place and the cost to tenths of a cent, following the general rule 
for dropping decimal places given in Exercise 1. This ration is not an ideal one, as 
will be brought out later in Exercise 8. It is given as a fairly satisfactory ration for 
cows of medium production which can be made up from the few feeds which have 
thus far been studied. 


Summary table.—In computing rations for different classes of animals it will be 
found convenient to have the data for the different feeds which have been studied 
arranged in tabular form according to character of feed, i.e., concentrate or roughage, 
- and also according to the protein content. The data called for in the Summary 
Table of the manual, pages 162 to 165, should therefore be filled in for the feeds 
which have been studied, and similar entries made as new feeds are studied. 


Classification of feeds according to crude protein content.—For purposes of con- 
venience in computing rations, as will appear later, all feeds may be arranged in three 
groups according to their relative amounts of crude protein. The proportion of crude 
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protein is shown by the nutritive ratio. Low protein feeds are those with a nutritive 
ratio of 1:6.0 or wider. Medium protein feeds are those with a nutritive ratio of 
1:3.1 to 1:6.0. High protein feeds are those with a nutritive ratio of 1:3.0 or nar- 
rower. The feeds to be studied in the manual are arranged in their respective classes 
in the Summary Table. Learn into which group each feed which is studied falls. 
This knowledge will enable one easily to combine feeds into a ration having the 
desired nutritive ratio. 
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FEED STUDY BLANK 
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COMPOSITION OF 100 POUNDS OF FEED 

Carbohydrates Total 
Dry Ash | Crude |—————————-|__ Fat dig. 
matter protein | Fiber | N-free nutri- 
extract ents 
Lbs. Lbs. Lbs. Lbs. | Lbs. Lbs. Lbs. 
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Coefficient of digesti- 
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ostomlbatotalidig mutre — 5.06.02 vc od ees ches ee , ... (to hundredths of a cent) 
Cost per lb. digestible crude protein................... (to hundredths of a cent) 


Palatability, usefulness, and limitations for horses, dairy and beef cattle, sheep, 
and swine: 
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FEED STUDY BLANK 
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COMPOSITION OF 100 POUNDS OF FEED 
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extract ents 
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Palatability, usefulness, and limitations for horses, dairy and beef cattle, sheep, 
and swine: 


Si je 0, 70 ©, aXe @ 's 4" 0) [0 je LW, 0 0 0.0: @ [ewe © 8:16 1. «| €,'o wie) few @ © © <a (al (6 \el'e ,¥ 4) 0/0) je laye ee (0 (0 © in. @, (6)'8) a) (6! ae) bea) eval silane 
a0 6 -@ (0 8 ew 618: 10) 6 lao ee) (e's! a) eel a) <p: (0; 6) eas ve) (et a) \6| (ow) abel ie 9/"s'< ‘e\ieilm nile) ej/ie ce) Ye) a \yalibile (ep! ’e) fe) ey 06, a=) «ai 6) eine ean 
oe 6 0, le 0 eB Se. Cee © Oe) eel (wie! © 0) » o's 0) © tte) S| 01 le)! ie ce) ue 4 6 re) (ae) ailla, (wie) u//a) e's) male: fe, fe, fojie'm\ -e va) raja) mo) wla eG wiemite t aieene 
Bile © 2) © (0 0. «ce © fe 0 [016 C10 (0 een (©) © © in, le ©, 6 © ies (0: niin ee] v) ©. 0 Sie (Ss (ee, iol wileyiaic,e le» (a, @ whe 66 eee (ele) mu) wi >timieial al eine 


(Continue notes on next page ) 


20 


i ap : 
y 7 
. fe, _ oa 

— @ ae 


Pali be emanate Le Wericste = 


FEED STUDY BLANK 
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COMPOSITION OF 100 POUNDS 

Carbohydrates Total 
Dry Ash_ | Crude |—————————-|_ Fat dig. 
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extract ents 
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Palatability, usefulness, and limitations for horses, dairy and beef cattle, sheep, 
and swine: 
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PROBLEM 


Computed from data in Exercise........ 
Feeds Dry Dig. crude |Dig.carbo-| Dig. fat Cost 
matter protein hydrates 
Lbs Lbs. Lbs Lbs Cents 
Metal Sis. sc eden cdetenks 4 eaieveligasoe eo Ses oe (ee accel tr atl le ere eee | 
Nutritive ratio of ration is.............. 
Weight of one quart of concentrates is ........ Ibs. 


How would you improve this ration? (This question is to be answered when Exer- 
cise 8 is studied.) 
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. EXERCISE 3 
THE WOLFF-LEHMANN STANDARDS 


Feed studies.—In the previous exercises, the digestible crude protein, carbohy- 
drates, and fat and the total digestible nutrients have been computed for each feed. 
In this and the following exercises these figures may be copied directly from Appendix 
Table III of the text, as sufficient practice should have now been secured in these 
simple computations. For this reason, the spaces for ‘‘Coefficients of digestibility” 
have been omitted in the feed study blanks for this and the following exercises. 

Make complete studies of the following feeds: 

Ground dent COnN. Dias «. 260% per ton. Use the same figures from Appendix 
Tables I and III as for ‘‘Dent corn” in Exercise 2. To the cost of shelled dent corn 
add the cost of grinding to get the price per ton of ground corn. For each class of 
stock tell whether it pays to grind shelled corn before feeding. 


Corn-and-cob meal, $............ per ton. On the average, 80 per ct. of the 
weight of corn-and-cob meal is corn grain. Therefore, a ton of corn-and-cob meal 
will contain 1,600 lbs. corn grain and 400 lbs. cobs. To find the cost per ton of corn- 
and-cob meal, compute the cost of 1,600 lbs. shelled corn, deduct the cost of shelling 
it, and add the cost of grinding the ton of ear corn to corn-and-cob meal. In your 
notes state for each class of stock whether there is any eee in using corn-and- 
cob meal. 


Hominy feed, D...........- per ton. While practically all the hominy feed on the 
market is a high grade feed, the composition varies somewhat, depending on whether 
some of the corn oil has been expressed, and on whether all the corn germs are included 
or not. Find how the guaranteed composition of the hominy feed available in your 
locality compares with the average composition given in Appendix Table I. 


ERCRIGCLD, Bis 2 cs Seen es per ton. With the coming of national prohibition and 
the consequent great decrease in the amount of distillers’ dried grains and of brewers’ 
dried grains on the market, gluten feed has become even more important than before 
as a dairy feed. 

Problem.—The Wolff-Lehmann standards are now out-of-date and do not meet 
present day conditions. Therefore they should not be used in computing rations for 
practical stock feeding, but instead one of the modern sets of standards, such as the 
Morrison (Modified Wolff-Lehmann) standards or the Armsby standards. However, 
on account of the historical importance of the Wolff-Lehmann standards, any thoro 
student of live stock feeding should understand this system of computing rations. 
They are still used to a considexable extent by those not familiar with recent develop- 
ments in animal nutrition and stock feeding. 


Compute according to the Wolff-Lehmann standards a ration for a Oe cow 
_ weighing 1,000 lbs. and yielding daily 22 lbs. of milk of average quality. Use the 
following feeds: red clover hay, corn silage, corn-and-cob meal, and gluten feed. 

Before attempting this problem read carefully Parts I, II, and III of Chapter VII 
of Feeds and Feeding or Parts I and II of Chapter VII of Feeds and Feeding, Abridged, 
whichever is used as the text. Follow the rule on page 116 of Feeds and Feeding 
and page 88 of Feeds and Feeding, Abridged in deciding how much roughage and how 
much concentrates to give the cow. 
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As is explained in the text the allowance of protein prescribed in any standard is 
the minimum amount advised, and when protein-rich feeds are lower in price than 
those rich in carbohydrates, it is economy to supply more protein than called for by 
the standard. In this exercise, however, balance the ration so that the nutritive ratio 
is within 0.2 of that advised in the standard. The total digestible nutrients should 
be within 0.5 lb. of that of the standard. As is pointed out in the text (page 118 of 
Feeds and Feeding and page 92 of Feeds and Feeding, Abridged), American rations will 
usually contain more fat than called for by the Wolff-Lehmann standards. In such 
cases the amount of carbohydrates may fall somewhat below, as an offset. Simply 
balance the ration so that the amount of total digestible nutrients and the nutritive 
ratio are sufficiently close to the requirements of the standard. 

The complete Wolff-Lehmann standards for all classes of animals are found in 
Appendix Table IV of the text. 
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FEED STUDY BLANK 
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COMPOSITION OF 100 POUNDS 
Dry Ash | Crude [ere alee Fat ae 
matter protein} Fiber | N-free nutri- 
extract ents 
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neGle flo total Gigs NUE. os hos se avis ca wd see owes (to hundredths of a cent) 
Cost per lb. digestible crude protein................... (to hundredths of a cent) 


Palatability, usefulness, and limitations for horses, dairy and beef cattle, sheep, 
and swine: 
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FEED STUDY BLANK 


EO a errr rrr roy Pm e Nick Sonn eka uke wy en oe 
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COMPOSITION OF 100 POUNDS 

ae fa Carbohydrates | Total 
Dry Ash | Crude |————————-|_ Fat dig. 
matter protein| Fiber | N-free nutri- 
extract ents 
Lbs. | Lbs. | Lbs. | Lbs. | Lbs. | Lbs. | Lbs 
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Palatability, usefulness, and limitations for horses, dairy and beef cattle, sheep, 
and swine: 
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Palatability, usefulness, and limitations for horses, dairy and beef cattle, sheep, 
and swine: 
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FEED STUDY BLANK 


Elo i er ae eres rey PA eS pute yh eye mee BC . . 
Sources snd GeHnition sss. ok Gee Oe Oe oe EO Te en Ae eee 
COMPOSITION OF 100 POUNDS 
Carbohydrates I | Total 
Dry | Ash_ | Crude ane eee Fat es 
matter protein} Fiber | N-free nutri 
extract ents 
bs. | Lbs. | Ibs. | ibs. | hs. | Tbs. | der 
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Palatability, usefulness, and limitations for horses, dairy and beef cattle, sheep, 
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PROBLEM—WOLFF-LEHMANN STANDARD 


Computed from data in Exercise No 


Standard meeting requirements of problem above: 


Dry: masa ther sss tac ee kaos een Ibs. 


Dig. carbohydrates........ 
Total dig. nutr 


Ration computed according to standard above: 


Beane oll ys; 


Dig. protein 


Dig. fat 


Nutritive ratio 


Feeds 


Bric Wala iwi ata" =! ‘eltathebiel rel eile) Ke linjicialieits leveice 


Dry 
matter 


Lbs. 


Dig. crude |Dig. carbo-| Dig. fat 


protein 


Lbs. 


hydrates 


Lbs. 


Cost 


Rotalse > ..>:: See ne eee 


Nutritive ratio.On rablOneis: ./4.cn eee 
Lbs. of total dig. nutf im ration. ../..25..05855.. 


Weight of one quart of the mixture of concentrates ....................0...005 


What is your opinion of the above ration? 
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EXERCISE 4 
THE ARMSBY STANDARDS 


Feed studies.—Make complete feed studies of the following feeds: 

Gennoulmedl, ®.2. 2.60. ue. per ton. Before the World War a large part of the 
germ oil cake produced in this country was exported to Europe. Now much more 
of this feed is being used in the United States. 

Wheat (whole or ground) $............ per ton. Tho good grade wheat is not 
commonly fed to stock, it is important to know its feeding value, for wheat which is 
unsuited for milling may be an economical feed for stock. 

URCOUDiON we. a= se rh oes per ton. Since wheat bran is one of the most impor- 
tant feeds in the United States, be sure you discuss its value thoroly. At present 
prices is it an economical feed? 

Standard wheat middlings (shorts) $............ per ton. For what class of 
animals are middlings chiefly used. At present prices should middlings be used as a 
substitute for grain, or merely as a protein-rich feed to balance the ration? 

Problem A.—Read over carefully the discussion of the Armsby feeding standards 
in Chapter VII of your text. Then formulate on page 49 a ration according to the 
Armsby standards for maintaining a 1,000-lb. steer, using only the feeds which 
have been studied. By taking into consideration the principles emphasized in the 
discussion of ‘‘Heat and energy required for maintenance”’ in Chapter IV, how can 
you make a cheaper ration by using feeds which have not yet been studied? 

Problem B.—A dairy cow weighing 1,250 lbs. yields daily 38 lbs. of milk testing 4 
per ct. butter fat. Formulate from the feeds that have been studied a ration for her, 
according to the Armsby standard. This provides a minimum amount of digestible 
true protein and of net energy. In computing the ration the digestible protein should 
not exceed that in the standard by more than 0.5 lb. The therms of net energy 
should not exceed the standard by more than 0.5 therm. Work out the problem 
on page 50. 
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FEED STUDY BLANK 


COMPOSITION OF 100 POUNDS 


| Carbohydrates | Total 
Dry Ash | Crude |—————— Fat dig. 
matter protein} Fiber | N-free nutri- 
extract ents 
Lbs. | Lbs. | Lbs. | Lbs. | Lbs. | Lbs. | Lbs. 
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Cost per Ib. digestible crude protem................... (to hundredths of a cent) 


Palatability, usefulness, and limitations for horses, dairy and beef cattle, sheep, 
and swine: 
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FEED STUDY BLANK 
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Palatability, usefulness, and limitations for horses, dairy and beef cattle, sheep, 
and swine: 
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FEED STUDY BLANK 
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COMPOSITION OF 100 POUNDS 
. a wie Carbohydrates | Total 

Dry Ash | Crude |————————_| Fat dig. 

matter protein| Fiber | N-free nutri- 
extract ents 
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Palatability, usefulness, and limitations for horses, dairy and beef cattle, sheep, 
and swine: 
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COMPOSITION OF 100 POUNDS 

Carbohydrates ™ | Total 
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: extract ents 
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Palatability, usefulness, and limitations for horses, dairy and beef cattle, sheep, 
and swine: 
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PROBLEM—ARMSBY STANDARD 
Computed from data in Exercise No........ : 
Standard meeting requirements of problem above: 
MMPI a ho Sain. a PS iets Ace ak Fos Wet eneriy: oo. svete ale therms 


Ration computed according to standard above: 


‘ 


Feeds Dry Dig. Net Cost 
matter | protein | energy 


Lbs. Lbs. |Therms| Cents 
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PROBLEM—ARMSBY STANDARD 
Computed from data in Exercise No........ 
Standard meeting requirements of problem above: 
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Ration computed according to standard above: 


Feeds Dry Dig. Net Cost 
matter | protein | energy 


Lbs. Lbs. |Therms} Cents 
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EXERCISE 5 
MORRISON (MODIFIED WOLFF-LEHMANN) FEEDING STANDARDS 


Feed studies.—Make complete studies of the following feeds: 

Wheat middlings, flour, $............ per ton. For what class of animals is flour 
middlings most commonly used? What has been the usual difference in price per 
ton during the past year in your locality between standard middlings and flour 
middlings? 

TEE COG LOU yD saz d cin sits os per ton. Do you think red dog flour is an economical 
feed at present prices? For what animals would you use it? 

Wheat mixed feed, $............ per ton. What is the relative feeding value of 
wheat mixed feed and wheat bran? 

Oats (whole or ground), $............ per ton. State the extent to which you 
would use oats in feeding the various classes of stock. Which is the cheaper feed at 
present prices, corn or oats? 

Problem A.—Study carefully the discussion of the Morrison (Modified Wolff- 
Lehmann) feeding standards in Chapter VII of your text. Then work out in accord- 
ance with these standards as economical a ration as possible for a dairy cow weighing 
1,200 lbs., and yielding daily 30 lbs. of milk testing 3.5 per ct. of butter fat. 

It will be noted that a range is indicated in the amounts of digestible crude protein 
advised for each pound of milk produced. The lower amounts are those recom- 
mended by Haecker and the higher amounts those advised by Savage. In this 
ration feed as much protein as is indicated in the higher figures, provided as cheap a 
ration can be secured as when the lower recommendations are followed. 

The complete Morrison (Modified Wolff-Lehmann) feeding standards for all classes 
of animals are given in Appendix Table V of your text. 

Problem B.—Compute a ration according to the Morrison (Modified Wolff- 
Lehmann) standards for a 1,400-lb. horse at medium work. No succulent feed is 
necessary. The weight per quart of concentrates is not important. How would 
you change this ration on idle days, such as Sundays or holidays? 
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Source and definition 


COMPOSITION OF 100 POUNDS 


a = SAC lia Carbohydrates | — Total — 
Dry Ash_ | Crude |—————————- | Fatt dig. 
| matter protein} Fiber | N-free nutri- 
extract ents 
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Palatability, usefulness, and limitations for horses, dairy and beef cattle, sheep, 
and swine: 
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COMPOSITION OF 100 POUNDS 


Carbohydrates |  —*|:~‘Total 
Dry Ash | Crude |—————————-| Fat dig. 
matter | protein| Fiber | N-free nutri- 
extract ents 
Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. 
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Palatability, usefulness, and limitations for horses, dairy and beef cattle, sheep, 
and swine: 
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Palatability, usefulness, and limitations for horses, dairy and beef cattle, sheep, 
and swine: 
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FEED STUDY BLANK 
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COMPOSITION OF 100 POUNDS ~ 
7 oe Carbohydrates Total 
Dry Ash | Crude |————————_| Fat dig. 
matter protein! Fiber | N-free nutri- 
extract ents 
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Palatability, usefulness, and limitations for horses, dairy and beef cattle, sheep, 
and swine: 
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PROBLEM— MORRISON STANDARD 
Computed from data in Exercise No......... 
Standard meeting requirements of problem above: 
Dry Mather): 5.076. os ba ol shcleeees lbs: Digs protein. uw ire we haere lbs. 
Mata cie suite spe rakes ee ete re lbs Nutiitiveratios a .c7 co eee 


Ration computed according to standard above: 


Total 
Dry Dig. dig. 
Feeds matter | crude | nutri- | Cost 
protein} ents 
Lbs. Lbs. Lbs. Cents 
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Weight of one at. of concentrate mixture (in rations for dairy cows).............- 


What is your opinion of this ration? Can you improve it? 


PROBLEM—MORRISON STANDARD 
Computed from data in Exercise No........ 
Standard meeting requirements of problem above: 
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Ration computed according to standard above: 


ri Total 
Dry Dig. dig. 
Feeds matter | crude | nutri- | Cost 
protein! ents 
Lbs. Lbs. Lbs. Cents 
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Weight of one qt. of concentrate mixture (in rations for dairy cows).............. 
What is your opinion of this ration? Can you improve it? 


EXERCISE 6 
ECONOMY IN FEEDING LIVE STOCK 


Feed studies.—Make complete studies of the following feeds: 


Barley (whole or ground), $............ per ton. In many districts of the north- 
ern states barley yields considerably more pounds of grain per acre than oats. Is 
barley or oats the more profitable crop in your section, considering the yield per acre 
(pounds, not bushels) and the feeding value of the grain? 

Brewers’ dried grains (over 25 per ct. protein), $...........- per ton. The amount 
of brewers’ dried grains produced in the United States has of course decreased 
greatly since national prohibition. Some are still produced, however, as a by- 
product in the manufacture of near beer, etc. 

Rye (whole or ground), $............ per ton. Is rye commonly grown in your 
state? How does rye compare with the other small grains in yield of grain per acre 
(pounds, not bushels)? 

Kafir grain (whole or ground), $............ per ton. Of what importance are the 
grain sorghums in your district? If grown, how do the yields of kafir and milo com- 
pare with corn? .Which is more profitable to grow for stock feeding? 


Buckwheat middlings, $............ per ton. In what states is most of the buck- 
wheat grown? Do you find buckwheat middlings or buckwheat feed on your local 
market? 

Problem A.—Study Chapter VIII of your text thoroly. Be sure you have entered 
in the Summary Table of the Manual all the data required for each of the feeds you 
have studied. Go over this table carefully and note which concentrates and which 
roughages supply total digestible nutrients most cheaply. Also note which furnish 
digestible crude protein most economically. 

Compute according to the Morrison (Modified Wolff-Lehmann) feeding standards 
the most economical, satisfactory ration possible for a 900-lb. cow producing daily 
25 lbs. of 5 per ct. milk. Take only the feeds which have been studied thus far. 
Use the same method as is followed in Chapter VIII of your text. Be sure your 
ration is as cheap as possible, but at the same time satisfactory for milk production, 

Problem B.—Study the ration worked out on page 26 (Exercise 2). How can you 
modify this ration so as to make it more satisfactory and also more economical? 
Write your suggestions on page 26. 
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Palatability, usefulness, and limitations for horses, dairy and beef cattle, sheep, 
and swine: 
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Palatability, usefulness, and limitations for horses, dairy and beef cattle, sheep, 
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PROBLEM—MORRISON STANDARD 
Computed from data in Exercise No...:.... 


Standard meeting requirements of problem above: 
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Ration computed according to standard above: 
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What is your opinion of this ration? Can you improve it? 
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EXERCISE 7 
MANURIAL VALUE OF FEEDING STUFFS 


Feed studies.—Make complete studies of the following feeds: 

Cottonseed meal, choice, $............ per ton. Be sure and discuss the feeding 
value of cottonseed meal for the various classes of stock thoroly. How widely is it 
fed in your locality? If it is not commonly used, do you believe it should be used 
more commonly at present prices? 

Cottonseed meal, good, $............ per ton. In your notes state the differences 
between choice cottonseed meal, prime cottonseed meal, good cottonseed meal, 
and cottonseed feed. At present prices is good cottonseed meal or choice cottonseed 
meal the more economical feed? If cottonseed feed is sold in your locality, figure out 
whether it is an economical purchase or not compared with cottonseed meal. 


» Linseed meal, old process, $............ per ton. Disregarding its tonic and regu- 
lating effects, which is more economical at present prices, linseed meal or choice 
cottonseed meal? Which is more commonly fed in your locality? 


PCOGUE MERA D.C Saks per ton. Is peanut meal available in your local feed 
stores or is it quoted by wholesalers in your state? Which is the more economical 
feed, cottonseed meal, linseed meal, or peanut meal? 


Problem A.—To secure the greatest profit from stock farming it is vitally necessary 
to understand not only the feeding values of various feeds, but also to appreciate 
their manurial values. Study thoroly Chapter XVII of your text. Then work out 
the following problem, putting your computations on page 86. 


Compute the manurial value per ton for the following feeds, using the prices for 
nitrogen, phosphoric acid, and potash given by the instructor: (1) Ground corn, 
(2) Wheat bran, (3) Gluten feed, (4) Choice cottonseed meal. Deduct the manurial 
value per ton from the gross cost of the feed per ton, to secure the actual net cost 
on farms where additional fertility is needed (as is the case on most farms). Then 
compute the net cost of each feed per pound of total digestible nutrients after allow- 
ing the credit for the manurial value. Tabulate your results neatly, putting the fol- 
lowing figures in separate columns: (a) Gross cost per ton; (b) Manurial value per 
ton; (ec) Net cost per ton; (d) Net cost of 1 pound total digestible nutrients. 


If you need more fertility on a farm, which of these feeds are actually the cheapest? 
_ Because they fail to appreciate the high manurial value of protein-rich feeds, many 
farmers often think such feeds as cottonseed meal or linseed meal unduly expensive. 


Problem B.—Find the local prices paid farmers for fat pigs, fat steers, whole milk 
and butter. Then compute the value of the fertility removed from the farm in selling 
$200.00 worth of each of these products. The fertilizing constituents in 1,000 lbs. of 
these animal products are given in the table on page 275 of Feeds and Feeding 
and on page 215 of Feeds and Feeding, Abridged. Use the same values for nitrogen, 
phosphoric acid, and potash as in the previous problem. 

Also compute the fertilizing constituents removed from the farm in selling $200.00 
worth of timothy hay and of red clover hay. In making this comparison one should 
of course recognize the fact that all the nitrogen in red clover hay did not come from 
the soil. 
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COMPOSITION OF 100 POUNDS 


Diss aS a ee ee Carbohydrates | Total 
| Dry Ash | Crude |}————_—__| Fat dig. 
matter protein| Fiber | N-free nutri- 


extract ents 


OU: 9272585 Baers os Baa aie he ee aes | Sau eer ell eats lei A ee 

Digestibles. “s. see Seleecke “cl Peete ea ose cnt 2 ns ee Wee l= Ge Ne 
Totalidiesnutesin=2-O00lbs ie aes eee ee Nutritive ration. +. 4. cee 
PITCE DELO be ioe, hs ausseriowcie eas Weight of-1 quart......... Soy ee. lbs. 
Costvot= I albss totaly dian emnatiie espe nee (to hundredths of a cent) 
Cost per lb. digestible crude protein.................+. (to hundredths of a cent) 


Palatability, usefulness, and limitations for horses, dairy and beef cattle, sheep, — 
and swine: Z 
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COMPOSITION OF 100 POUNDS 

Carbohydrates | —*|':‘ Total 
Dry Ash | Crude |—————————_|_ Fat dig. 
matter protein| Fiber | N-free nutri- 
extract ents 
“Lbs. | Lbs. | Lbs. | Lbs. | Lbs. | Lbs. | Lbs 
2 CLET  iae SPANNER on In ed A 1 ee | a 
eee ere ee ep rs oe saa usc > cca Sea Sahoaiet.) [ele ate au faldpe ts obce 
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Sasreoniul oe tovale digs nUtre | o0gha. wos te ooes ood: (to hundredths of a cent) 
Cost per lb. digestible crude protein................... (to hundredths of a cent) 


Palatability, usefulness, and limitations for horses, dairy and beef cattle, sheep, 
and swine: 
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COMPOSITION OF 100 POUNDS 

Carbohydrates | Total : 
Dry Ash | Crude }————————_| Fat dig. 
matter protein| Fiber | N-free nutri- 
extract ents 
Lbs “ioke Ppa aie Lbs Pee re 
unre MEE ee tar ela e ks lis he.ns © sis sets welbe ce slldee nse. 
Pees tila Cone ree elle eee als ee aaa alts .ces sacs, sce atede,. Isteos ocelot sea 
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Cost per lb. digestible crude protein................... (to hundredths of a cent) 


Palatability, usefulness, and limitations for horses, dairy and beef cattle, sheep, 
and swine: 
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COMPOSITION OF 100 POUNDS 


Carbohydrates Total 

Dry Ash_ | Crude -————————_| Fat dig. 
matter | protein} Fiber | N-free nutri- 
extract ents 


Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. 


Potaliesis ois o.2io eas sled ak ee ciltemee Ae ae ge ore he late ee treet ea 

Digestible uo oc Ns 4 wala ovsicnacntyel ee ates alee ieee ellis Bate Gee ee 
Total dig, nutr.in. 2,000 Ibss. 0.0. 25. S Nutritiveratio.>..-e eee 
Price per ton i$. caaewss ce aes Weight:of quart) 0... 59 Ibs. 
Cost: orsk ‘Ib; total dig. mutre 2 tects ae cheno (to hundredths of a cent) 
Cost per Ibe idigestible crude protein: »....... 4. 4.ceee (to hundredths of a cent) 


Palatability, usefulness, and limitations for horses, dairy and beef cattle, sheep, 
and swine: 
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EXERCISE 8 
COMMERCIAL MIXED FEEDS 


Feed studies.— Make complete studies of the following feeds: 

Cocoanut meal, $............ per ton. Is cocoanut meal used as yet in your 
locality? How does it compare in economy with the other protein-rich concentrates 
which have been studied? 

Pivelad eta: Bike. citer per ton. Field peas are an excellent concentrate for 
stock. However, the price paid for field peas for seed and for soup peas is quite often 
so high that it is more profitable to sell field peas and purchase other protein-rich 
feeds. 

(SWAN TUT SD aie ne 5 was es per ton. In deciding how to dispose of his milk, it is 
important for the dairyman to understand the value of skim milk and the other 
dairy by-products. 

Tankage or meat meal (over 60% protein), $............ per ton. For what class 
of animals is tankage chiefly used? How much tankage is needed to balance corn for 
pigs of various weights (a) in dry lots, (b) on good pasture? 

Problem A.—Find out the retail price charged for a representative mixed commer- 
cial dairy feed on your local market and also the guaranteed composition and the 
average actual composition as determined by the feed control officials of your state. » 
Also ascertain the ingredients of which the feed is made. 

Then figure out on page 97 an economical mixture of concentrates, using so far as 
possible the ingredients of the mixed feed, which will furnish as much total crude 
protein and total fat and no more total crude fiber than the mixed feed has been 
found to contain by the feed control officials. Compare the cost of this mixture 
per ton, taking the local prices for the feeds used in it, with the price of the mixed 
feed. 

If possible make up 1,000 lbs. of such a mixture of feed and determine how long it 
takes you. It will be found by experience that in mixing feeds on the farm, shovelling 
the feed over three times on a smooth floor with an ordinary scoop shovel will mix 
it sufficiently well for the needs of farm animals. It should not require more than 3 
hours time of one man to empty, mix, and rebag a ton of feed. At the current prices 
is the mixed commercial feed or the home mixture the more economical? 

Problem B.—Compute the dry matter, digestible crude protein, and total digesti- 
ble nutrients in 100 lbs. of the home mixture. As digestion trials have been carried 
on with but very few mixed feeds, it will be necessary to assume that the mixed com- 
mercial feed studied in the previous problem furnishes the same amount of digestible 
nutrients as the home mixture. Using the mixed commercial feed as one of the com- 
ponents, compute as economical a ration as possible according to the Morrison 
(Modified Wolff-Lehmann) standards for a 900-lb. dairy cow yielding daily 25 lbs. 
of 5 per cent milk. How does this ration compare in economy with the ration com- 
puted in the problem in Exercise 6? Put your computations on page 98. 
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COMPOSITION OF 100 POUNDS 

Dry Ash | Crude i uaa a Fat pa 

matter protein! Fiber | N-free nutri- 

extract ents 
“Lbs. | Lbs. | Lbs. | Lbs. | Lbs. | Lbs. | Lbs. 
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ID ARES NID. 5-6 ocreit: emis Bry Bie Cole ls El cies AGNES ro | een ORE ot Penna [SRR pee ee 
Morar dic. nutr. in 2,000 Ibs... 22. 6.25. .2250.. INuuibritivermation= a2... eee 
erce per ton. $.. 2h. ces. sess Wielghtion Meuante (2 nis cree ae oan Nace Ibs. 
Masao jh. total digs nitr 2... foul). ces heed oe wes (to hundredths of a cent) 
Cost per lb. digestible crude protein................... (to hundredths of a cent) 


Palatability, usefulness, and limitations for horses, dairy and beef cattle, sheep, 
and swine: 
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COMPOSITION OF 100 POUNDS 

; Carbohydrates TW Rotal: 
Dry Ash | Crude |————————_| Fat dig. 
matter protein! Fiber | N-free nutri- 
extract ents 
Lbs. | Lbs. | Lba | Lbs. | Lbs. | Lbs. | Lbs 
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Mos Gret thy total digs Nuts... seis oennt wean ce ees (to hundredths of a cent) 
Cost per Ib. digestible crude protein................... (to hundredths of a cent) 


Palatability, usefulness, and limitations for horses, dairy and beef cattle, sheep, 
and swine: 
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Palatability, usefulness, and limitations for horses, dairy and beef cattle, sheep, 
and swine: 
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COMPOSITION OF 100 POUNDS 


Carbohydrates Total 

Dry Ash_ | Crude |——————— Fat dig 
matter protein} Fiber | N-free nu tri- 
extract ents 


Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. 
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Dotlydig. nutr. an 2, 000lbs 22.4. 22.2 INUIERILIVe ra tio. ere 
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Cost per lb. digestible crude protein.................-.. (to hundredths of a cent) 


Palatability, usefulness, and limitations for horses, dairy and beef cattle, sheep, 
and swine: 
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PROBLEM— MORRISON STANDARD 
Computed from data in Exercise No........ 
Standard meeting requirements of problem above: 
Dry-niattens i acacet tials eet eee lbsi* @Digprotein= i. waste aye Ibs. 
Otel: dig Wire) eee ate ses eee ie ee lbs.’ (Nutritive ratio. 6... 3... ose eee 


Ration computed according to standard above: 


Sart (re son alae eae “Total (0 em 
Dry Dig. dig. 
Feeds matter | crude | nutri- | Cost 
protein) ents 
Lbs. Lbs. Lbs. | Cents 
a hes ef 4e,/ 0) ie bs initio erie frases na, (bi hb hatin WOE oo os os ea foe te foi ie opcay ey wl ots 6 elle 16), > ee) we spi io Pos (ei lel “esa "(a ol unsus, (oi ielye eal flan ae 
Wotalss. ese he hh ee PM ea ee oe Bato gs Stn ee Salle esi newer 
‘Nutritive ratio of ration is................ 
Weight of one qt. of concentrate mixture (in rations for dairy cows)............-- 


What is your opinion of this ration? Can you improve it? 


EXERCISE 9 
THE FEEDING OF HORSES 


Feed studies.—Make complete studies of the following feeds: 


(Blood Gal bene ae sees per ton. Blood meal or dried blood is commonly used 
only for calves. 
Dried beet Wulp, Sos. 2.0 ness per ton. For what class of animals is dried beet 


pulp chiefly used in your locality? How does it compare with other carbonaceous 
concentrates in cost of 1 lb. of total digestible nutrients? 


Game molasses. |S. 2 els. ka per ton. Should cane molasses be commonly used 
in your section with feeds at present prices? 
Corn fodder (medium in water), $............ per ton. It is important to realize 


that corn fodder and corn stover vary widely in water content and hence in feeding 
value per ton. Which is the most economical feed, corn silage or corn fodder? 

SES | 27 Re per ton. For what classes of animals can straw be 
economically used to a considerable extent? 

Problem A.—If using Feeds and Feeding as the text, study carefully Part I of 
Chapter XVIII, especially Articles 447-57, and also Article 530 in Chapter XX. 
If using Feeds and Feeding, Abridged as the text, study Chapter XVIII, especially 
pages 222-4 and pages 227-8. 

Then compute on page 110 a ration according to the Morrison (Modified Wolff-Leh- 
mann) feeding standards for a 1,500-lb. farm horse at hard work. Make the ration 
as cheap as possible, but be sure it is an efficient and satisfactory one. 

Problem B.—Compute on page 111 a ration for the same horse when idle, likewise 
using the Morrison (Modified Wolff-Lehmann) feeding standards. How does this 
ration differ from the one just computed? 

Problem C.—Study Articles 514 and 515 of Feeds and Feeding or pages 230-231 of 
Feeds and Feeding, Abridged, whichever is used as the text. Then compute on page 
112 a ration for a 1,600-lb. brood mare, suckling a foal, using the Morrison (Modified 
Wolff-Lehmann) feeding standards. 
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Palatability, usefulness, and limitations for horses, dairy and beef cattle, sheep, 
and swine: 
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PNSETIS suits! cot ot abe x go hapa asta Eypleeese nlp! oe NER ati att ch ek pe 
Source‘and definitions. 2 3 oii ile eid 4 vies Sats CR ee 
COMPOSITION OF 100 POUNDS 

Dry Ash_ | Crude eo ena Fat ae : 

matter protein} Fiber | N-free nutri- 

extract ents 

Lbs. | Lbs. | Lbs. | Lbs. | Lbs. | Lbs. | Lbs. 

oo erat a aeRe ra Career eeu entaee odes Mert radeon mei IR MER hdd 

Dipestilsle jas Mi peo. eA delete crea Ulla ne amen eee, eget Ap Ne heen 
Total. dig. wutr: in 2000 Tbs. ae hk eek. Nutritive ratio?... eee 
Brice pen tong sence ovis Weight-of 1) quart) 4.) :. 0.4 3535) eee lbs. 
Gost of iuilb-Motale dig tnubre peor.) ks hee eae eee, (to hundredths of a cent) 
Cost per lb. digestible crude protein................... (to hundredths of a cent) 


Palatability, usefulness, and limitations for horses, dairy and. beef cattle, sheep, 
and swine: 
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11 50: a oe eae OT MERE G Sieee Da EA Ris Fi ie ee 
poured and definition. 34th Sas .aisv 5's. v6 lawn eitereee tie ocak eee. ee 
COMPOSITION OF 100 POUNDS 
E iy magi | Carbohydrates "|? otal. 

Dry Ash_ | Crude |——————————_| Fat dig. 
matter protein| Fiber | N-free nutri- 
extract ‘ents 
Lbs. | Lbs. | Lbs. | Lbs. | Lbs. | Lbs. | Lbs. 
Ota ie Pests shed Schade aag faa ave age pe eek ee ae at ets Thc ea 
Digestibley oi 22s: ale Pelco a wel oan ele oie, We teee Cae Pees. 
Potal dig: nutri) 2:000 bss. 6 bee os Occ Nutritive tation: = ace eee 
Price‘perton'$:. (cco. =). Weightrof diquart ..)..,.0)) 22 e  eeee lbs. 
Cost: ofl: Ibsitotalldigy-sutbres lols eee ee (to hundredths of a cent) 
Cost per Ib. idinestible crude (protein... jesus gut seeae (to hundredths of a cent) 


Palatability, usefulness, and limitations for horses, dairy and beef cattle, sheep, 
and swine: 
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INI @ ie, rs be breakers, cB 2 Lae Swe T cw ce ts he eee gd on 
Source and/‘definition <<.) 33 hae sh Veale oe ene OE EE oe 
COMPOSITION OF 100 POUNDS 

i ; Carbohydrates | | hota 
Dry Ash | Crude |—————————_| Fat dig. 
matter protein| Fiber | N-free nutri- 
extract ents 
Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. 
Batali’: Sac e Ges A Ale Os ae nls th Nee Ge een sete Oe or hate deena | ee 
Digesta le cas eset cb che Lotsa oases Wena aea sie See etal rw ae tee ad ln, aa ee ee 
Totalsdipemutraine2 O00 bsq eee eee ee Nutritive ratios) .-4- =e eee 
Price periton’$)4%.0..:.). Gas..c.eee Weight of 1 quart). . 3252. 5.055s0 20 a eee lbs. 
Gost, of Alb: “total dig: mute. S44 see eee ee etree (to hundredths of a cent) 
Cost per lb. digestible crude protein.................2- (to hundredths of a cent) 


Palatability, usefulness, and limitations for horses, dairy and beef cattle, sheep, 
and swine: 
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Name: of feeders x35 se)! a ose ls eee stent oan ete Le eee ee 
Source and definition... .)%sca tie sn scv 0 ive sete dove ane alanine Cte ee oe ee 
COMPOSITION OF 100 POUNDS OF FEED 
—_ — 

Carbohydrates Total 
| Dry Ash | Crude |———————_ | Fat dig. 
matter protein | Fiber | N-free nutri- 
extract ents 
Lbs. Lbs. Lbs. Lbs. | Lbs. Lbs. Lbs. 
ote ake ars, Sais ail ow ese | se Ae Se Cree a ae eee ee 
Coefficient of digesti- 
Dotty theca tcie tons arc ac he calle eet oe lie ice cel ecail bat lla eae et 
Digestibleys:. arose! ss lars agile d lee aera oake EN Gd She alee ete ee ee 
Motalidiesmutraims2/ 000M bse ate eee Nutritiveiratio.....- =. eee 
Pricesper tonugins dope eon Weight ot 2 quart 1 aera Ibs. 
Cost of Mibtetalidie nutr.045..% cons ashen wee et Onniae (to hundredths of a cent) 
Cost per lb. digestible crude protein................... (to hundredths of a cent) 


Palatability, usefulness, and limitations for horses, dairy and beef cattle, sheep, 
and swine: 
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PROBLEM—MORRISON STANDARD 


Computed from data in Exercise No 


Standard meeting requirements of problem above: 


Dry atten’, -Aiaiie en oh Coeier tte ee Digs protelmieticcc-vie se oe ee Ibs. 
TotalGipemUbtln 4. hee ee ee Ibs: Nutritive ratio... .:-. .:. oo eee 
Ration computed according to standard above: 

Total 
Dry Dig. dig. 
Feeds matter | crude | nutri- | Cost 
protein| ents 
Lbs. Lbs. Lbs. Cents 
MOGULS Ss orcas are: cote icieeus eis See eh ae ESRI a | SIS See te 
Nutritive mato omrationiss-.0 eee eee 
Weight of one at. of concentrate mixture (in rations for dairy cows).............- 


What is your opinion of this ration? Can you improve it? 


’ PROBLEM— MORRISON STANDARD 
Computed from data in Exercise No........ 
Standard meeting requirements of problem above: 
TOTES /LOT EELS) Cinna eee eco cs tans eens Se SS ADS AKON, Fah camane ot ee ober Ibs. 
EO pal Gee eM UGE ts 6 0s ahaa oes ee = HO Shes eNIUtTiGL Veer atom ween erie tonne easy oe 


Ration computed according to standard above: 


| Total 
| Dry Dig. dig. 
Feeds matter crude | nutri- | Cost 
protein) ents 
Lbs. Lbs. | Lbs. | Cents 
TNGHEIIS, 6 5, ais A bate SA ey Aha Rie eA GE Sele Slee EAC | A ad A A CoRR VOR PD 
Nutritive ratio of ration is....5..%.2...... 
Weight of one qt. of concentrate mixture (in rations for dairy cows).............. 


What is your opinion of this ration? Can you improve it? 
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PROBLEM— MORRISON STANDARD 
Computed from data in Exercise No........ 
Standard meeting requirements of problem above: 
DryiaMAvben ws shel cate ee Mee Ibs: « (Digsproteins dec seek eee lbs. 
Potalidigs nites Hes sete eee ee ie Ibs.» Nutritiverration.’. 5.2.46. eee 


Ration computed according to standard above: 


Total 
Dry Dig. dig. 
Feeds matter crude | nutri- | Cost 
protein) ents 
Lbs. Lbs. Lbs. | Cents 
ARO GALS faye se RS chester hE Speck eI Ae ies a SONIA eNO ajc hovel eet os Rat | 
Nutritive natiolol rationass cee. © os eee 
Weight of one qt. of concentrate mixture (in rations for dairy cows).............- 


What is your opinion of this ration? Can you improve it? 


EXERCISE 10 
THE FEEDING OF DAIRY CATTLE 


Feed studies.— Make complete studies of the following feeds: 


Corn stover, medium in water, $............ per ton. How can corn stover be 
most economically utilized in stock feeding? 


Green corn fodder, $............ per ton. Use figures from Appendix Table III 
of your text for ‘“Green corn fodder, all analyses.”” Green corn fodder is used chiefly 
for dairy cattle, but may also be fed to beef cattle and horses not at hard work. 
Standing corn is often “hogged down” or ‘“‘sheeped down.”’ 


Sorghum fodder, $.. Seiten . per ton. Are either the sweet sorghums 
or the grain seats Searcret an foeice crops in your locality? What is the com- 
parative yield of sweet sorghum fodder and corn fodder? 


Hay from clover and mixed grasses, $..........-. per ton. (Use the figures in 
Appendix Table III for ‘Clover and mixed grasses.’’) Your text gives little discus- 
sion of mixed hay as such, for its value varies widely, depending on the proportion 
of clovers or other legumes in the hay, and on the varieties of grass present. Much 
more mixed clover and timothy hay is grown in the United States than of any other 
kind of hay. Mixed hay will be found useful in place of timothy or clover hay and 
may be used in the same manner. 


Problem A.—If Feeds and Feeding is used as the text, study thoroly Part I of 
Chapter XXI and also Chapter XXIV, especially Articles 658-664. If you are 
using Feeds and Feeding, Abridged as the text, study carefully Parts I and III of 
Chapter XX, especially pages 259-261. 


Compute on page 123 the most economical ration possible according to the Morri- 
son (Modified Wolff-Lehmann) feeding standards for a 1,000-lb. cow producing daily 
30 Ibs. of 3.5 per ct. milk. Feed 1 lb. of hay and 3 lbs. of silage per 100 lbs. live 
weight unless directed otherwise by the instructor. . How does the amount of concen- 
trates required compare with the common rule ‘‘Feed 1 lb. of concentrates per day 
for each pound of butter fat the cow produces per week?” 


What is the cost of feed for 100 lbs. of milk? For each pound of butter fat? 


Problem B.—In the practical feeding of dairy herds a balanced ration is not com- 
monly figured out for each cow in the herd. A good method is to compute a ration 
for an average cow and then to feed the same concentrate mixture and roughages to 
the rest of the herd, but to adjust the amount fed to each cow of the concentrate mix- 
ture and of roughage according to one of the common “thumb”’ rules, such as those 
stated in the previous problem. 


Compute on page 124 a ration for a 1,000-lb. cow yielding daily 20 lbs. of 3.5 per 
ct. milk. Use the same kinds and amounts of roughage as in the previous ration. 
Also feed the same concentrate mixture, but decrease the amount, following the 
thumb rule given before. It will simplify the work in this and the following problem 
to compute first the dry matter, the digestible protein, and the total digestible nu- 
trients in 100 lbs. of the concentrate mixture. Then use this mixture as if it were a 
single feed with this content of digestible nutrients. How does this ration agree with 
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the requirements according to the Morrison (Modified Wolff-Lehmann) feeding 
standards? 


Problem C.—In the same manner compute on page 125 a ration for a 1,000-lb. 
cow yielding 60 lbs. of 3.5 per ct. milk. How does the ration agree with the require- 
ments according to the standards? 


Problem D.—Compute a ration for a 1,400-lb. cow yielding 30 lbs. of 3.5 per et. 
milk. Use the same concentrate mixture as before and feed according to the thumb 
rule. Use the same roughage, but increase the amount to correspond with the 
weight of the cow. 


The foregoing problems will show how a mixture of concentrates may be made up 
and the amount fed each animal adjusted to her requirements. If there is insufficient 
time for each member of the class to work all these problems, it is suggested that all 
work Problem A and that Problems B, C, and D be then assigned to different sections 
of the class and the rations discussed later in the class. 
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FEED STUDY BLANK 


TATE Ro lee ehe th Ses ote REE epithe Sic i Ge 08 ce ea 
STUDS STE OIE Tyg SARS EOE a il Oe mee a a 
COMPOSITION OF 100 POUNDS 
r | Carbohydrates Total 

Dry Ash | Crude |————————|_ Fat dig. 
matter protein} Fiber | N-free nutri- 
extract ents 
| Lbs. | Lbs, | Lbs. | Lbs. | Lbs. | Lbs. | Lbs. 

ETM hn clever ai EESS ea RR oe] Kat ceed ee |e eb | 
Digestible........ Deaths ee a ee eee pe ne ee jeri Meee nag ais) ; | a ike: ; ee 
Motaltaic, nutri 2.000 lbs. os... ke es ke Nututiveatio.s - kus. 6ee nessa. 
rece per tong). ais 5 os bee es Wieirhtop ly quamntion yun cmc lease erties tito lbs. 
COs momen betotali digsanuUtrie sc. J. . skein soca 0 eae (to hundredths of a cent) 
Cost per Ib. digestible crude protein................... (to hundredths of a cent) 


Palatability, usefulness, and limitations for horses, dairy and beef cattle, sheep, 
and swine: 
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Sane MEE am tea fen ira AA Se ce et eM whee ta aos pe oases: alert ope a at elie wvasw sitditis aves! aati 
Se mec urna nC CHTIEULONI ree cee Ee esa icv Stand PAN stapes A Paice oie vars a, Syele siete eae ahs 
COMPOSITION OF 100 POUNDS 

(fe Carbohydrates | — ~ | Total 
Dry Ash | Crude -—————————-_|_ Fat dig. 
matter protein! Fiber | N-free nutri- 
extract ents 
Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. 
UGH os 5's b.bin dB ete OS tee able SRG TONE olen ces er al forave, ior etic ete ieee 
rr estilyl emer rer etal eee lm |hiee keke ollveiawes. 6 ait eet memetoranc eee es. aed ee eae 
otalediggnutir imy2-OO0 bse 4.45-- oe. eee oe NMG EiLVerrablOls se.-s1) cs 4 eee 
VICE DEL CODD 4) c.cc6 2 ss eee s) 21 NWierohtrofeliquartio: os hece nese a4 «tee lbs. 
Cosimo slorecoval digsenNUtrs | Gs ce cc 6 fossils cere ares (to hundredths of a cent) 
Cost per lb. digestible crude protein..................- (to hundredths of a cent) 


Palatability, usefulness, and limitations for horses, dairy and beef cattle, sheep, 
and swine: 
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FEED STUDY BLANK 


COMPOSITION OF 100 POUNDS 


Carbohydrates Total 

Dry Ash | Crude |}————————_|_ Fat dig. 
matter protein| Fiber | N-free nutri- 
extract ents 


Digestible 2 Bid Bae Ne Bate LS Behe RO 8 cere a ie ge INP a ci leek en Dann ee Bee Bho 


Mobaladigniutrdn 2 OOOMbS: a. sa sei: aces © see Nutritive mations ss. soc oe 
PICS PESO D 5.0 2 silo e m2 cd Se oss NWehtrofsiquante sys esicascters acre ie a rere Ibs. 
Cosimotmlelbsstotalmdigamutny Gas tso. eels clcne der enclel ete (to hundredths of a cent) 
Cost per lb. digestible crude protein................... (to hundredths of a cent) 


Palatability, usefulness, and limitations for horses, dairy and beef cattle, sheep, 
and swine: 
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TSTRSTI DIA ound ke Dacbandls ey 8 oie ne eM te ade NO a An a 
PEE SELIG EMM GIOTE PEG Php c ie Sa evcies Sua, shame ctcbercnnkats xloneie/ atcha qevabee aia wine al 
COMPOSITION OF 100 POUNDS 

| Carbohydrates | Total 
Dry Ash_ | Crude |—————————-|_ Fat dig. 
matter protein| Fiber | N-free nutri- 
extract ents 
Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. 
“CHE Ly Se 8 6 a a RR ne ae eee are en (Pe 
Bi Pestio lore ww ia eer arllta tac: ancl coieie caiihe Can Mecrsencusral semen Sw si Hartsttee: 
Motaledieanntrs ins? OOO bsss ae. 422-2 a oe INbribiVera tO. ere ana eer 
IPTICEIPEE LON Gs on oo se ass 2 Weight of Weqidehies pets oS cepdisi ee =) caee lbs. 
Cosiotlelo:nbotal: digs mitn (7.5 95626 <h. hoes ees: (to hundredths of a cent) 
Cost pér lb. digestible crude protein................:.. (to hundredths of a cent) 


Palatability, usefulness, and limitations for horses, dairy and beef cattle, sheep, 
and swine: 
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PROBLEM--MORRISON STANDARD 
Computed from data in Exercise No........ 
Standard meeting requirements of problem above: 
Mi revaIMGUET see cit Cara tes ererae ee et sie es Ibs: “Digsproteins 44.8.5 ccs Secte oe Ibs. 
Gta ee nUtres a: ceneee meee a ee wie hea lbs. Nutritive ratio EE SE Rega Ly ae UL ta 


Ration computed according to standard above: 


Total 
Dry Dig. dig. 
Feeds matter | crude |} nutri- | Cost 


protein| ents 
Lbs. Lbs. Lbs. | Cents 


Teweaillss 5 wee, 0 aay ede oho eke ECHR Breit ncae ome Near ci Meatless ace | eee ea eee ee (Mee 
Nutritive ratio of rations. .........2...0. 
Weight of one qt. of concentrate mixture (in rations for dairy cows).............. 


What is your opinion of this ration? Can you improve it? 


PROBLEM—MORRISON STANDARD 
Computed from data in Exercise No........ 
Standard meeting requirements of problem above: 
Dry Mattern. sacs eye etrou me ieee lbs: * + Dig, protein... 2: . tno Ibs. 
Totsldig nutri eac aoee Ibs;. Nutritive ratio. ...-...4.....4eeeee 


Ration computed according to standard above: 


Total 
Dry Dig. dig. 
Feeds matter} crude | nutri- | Cost 


protein} ents 


Lbs. Lbs. Lbs. | Cents 
Potalas orice ee i ee sw A) OB arlene | 
Nutritiverratiolol rations... eee e eee ene 
Weight of one qt. of concentrate mixture (in rations for dairy cows).............. 


What is your opinion of this ration? Can you improve it? 


PROBLEM—MORRISON STANDARD 
Computed from data in Exercise No........ 
Standard meeting requirements of problem above: 
IDG RNS Bans Groteeoke acc Sis a eee eae Hoss. IDE, FORAGING « nenoacdeduodso cur Ibs. 
PE GOUceCIoTNUGH A .cnt soe ie os cia kusceee k Hogs INMUEMU EROS ono ehsosers doaone 


Ration computed according to standard above: 


7 ; a Total is 
Dry Dig. dig. 
Feeds matter | crude | nutri- | Cost 
protein} ents 
Lbs. Lbs. Lbs. | Cents 
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What is your opinion of this ration? Can you improve it? 
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EXERCISE 11 
THE FEEDING OF BEEF CATTLE 


Feed studies.—Make complete studies of the following feeds: 

Ontrandepea hay Ga... se... per ton. When cut at the right stage of maturity 
and well cured, this hay is valuable, especially for dairy cattle, and may be used as a 
substitute for clover or alfalfa hay. 


Sudan grass hay, $..... 02.065: per ton. Is Sudan grass grown to any extent in 
your section? : 

Study whichever of the following legumes is more important in your district. 

COmpew hay. is... sess per ton. Cowpeas are the most common legume in the 
cotton belt, but are not well adapted to the extreme northern states. 

Soybean hay, $............ per ton. Should the acreage of soybeans grown for 


forage be increased in your locality? 

Problem A.—Study carefully the discussion of ‘‘Margin”’ in your text. Then work 
out the following problem. 

A man buys 1,000-Ib. steers in thin flesh at $12.00 per ewt. and feeds them an aver- 
age ration of 16 lbs. shelled corn, 2.75 Ibs. cottonseed meal, 15 lbs. corn silage, and 
5 lbs. clover hay for 120 days. In steer feeding it is commonly assumed that the 
value of the manure produced by the steers and the pork made by the hogs following 
the steers will pay for the costs other than the feed. During this period the average 
daily gain of the steers is 2.5 lbs. With shelled corn at $1.40 per bushel, and cotton- 
seed meal at $70.00 per ton, corn silage at $8.50 per ton and clover hay at $25.00 
per ton, what must the steers sell for per cwt. to break even on the transaction? 
What is the necessary margin in this feeding operation? Summarize your computa- 
tions on page 133. 

Problem B.—Taking the data given in Problem A, find the necessary margin if 
the steers had weighed 900 lbs. at the start. 

Supposing they had weighed 1,000 lbs. and were fed 90 days, consuming the same 
ration and making the same gains as in Problem A, what would be the necessary 
margin? 

What will be the necessary margin if corn costs $1.00 per bushel and cottonseed 
meal $60.00 per ton? 

From the results obtained state how initial cost, initial weight, length of feeding 
period, and cost of feeds influence the necessary margin. 

Problem C.—TIf using Feeds and Feeding as the text, study Part I of Chapter 
XXVI and also Chapter X XIX, or if your text is Feeds and Feeding, Abridged, 
study Chapter XXIII. Then work out the following problem on page 136. 

Two-year-old feeder steers of good quality, averaging 950 lbs. when placed in the 
feed lot, are to’be fed during the winter for 120 days so as to make an average daily 
gain of 2.3 lbs. As steers fatten they consume a smaller proportion of roughage. 
This is recognized in the recommendations of the Morrison (Modified Wolff-Leh- 
mann) standards for the first, middle, and last periods of fattening. Using the same 
feeds for each period but varying the proportion as necessary, compute the best and 
cheapest ration for each period. Base the ration on the average weight of the steers 
at the middle of each period, not on the initial weight. Use page 136 for the ration 
for the first period and tabulate rations for the other periods in the same manner 
on page 137. 
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FEED STUDY BLANK 
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Source and definition.’ . 3.7 2/0425. d ee anes eer ete, Se A 
COMPOSITION OF 100 POUNDS 

Carbohydrates Total - 
Dry Ash | Crude |————————_| Fat dig. 
matter protein} Fiber | N-free nutri- 
extract ents 
Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. 
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Cost vel Wb: total digs mitre (oa ee Wien oe eh (to hundredths of a cent) 
Cost per lb. digestible crude protein................... (to hundredths of a cent) 


Palatability, usefulness, and limitations for horses, dairy and beef cattle, sheep, 
and swine: 
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Cost per Ib. digestible crude protein................... (to hundredths of a cent) 


Palatability, usefulness, and limitations for horses, dairy and beef cattle, sheep, 
and swine: 
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Palatability, usefulness, and limitations for horses, dairy and beef cattle, sheep, 
and swine: 
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PROBLEM—MORRISON STANDARD 
Computed from data in Exercise No........ 


Standard meeting requirements of problem above: 
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Ration computed according to standard above: 
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Dry Dig. dig. 
Feeds matter | crude } nutri- | Cost 


protein} ents 


Lbs. Lbs. Lbs. Cents 
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Weight of one qt. of concentrate mixture (in rations for dairy cows)............-. 
What is your opinion of this ration? Can you improve it? 
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EXERCISE 12 
THE FEEDING OF SHEEP 


Feed studies.— Make complete studies of the following feeds: 


Alfalfa, green; Gig kev ees se per ton. Discuss the value of alfalfa soilage and 
also alfalfa pasture. 
Red clover; green, $. 6.55. f25. per ton. Discuss the use of red clover as a soiling 


crop and also as pasture. 

Study whichever of the following is more important in your district: 

Oats and peas, green, $............ per ton. Cowpeas, green $............ per 
ton. 

Problem A.—If Feeds and Feeding is your text study carefully Part II of Chapter 
XXXII, or if you are using Feeds and Feeding, Abridged, study. pages 330-333. Then 
compute according to the Morrison (Modified Wolff-Lehmann) feeding standards 
the ration you would recommend for fattening a carload of western lambs, averaging 
55 lbs. when placed on feed and to be fed until they reach an average weight of 85 
Ibs. Compute on page 145 the ration for the middle of the feeding period, when 
the lambs will be on full feed. How would you change this ration in starting the 
lambs on feed? What should the average daily gain of the lambs be on your ration? 
How long will it take them to reach 85 lbs.? 

Problem B.—Figure out on pages 146 and 147 the return you would have probably 
realized last winter in feeding a carload of western lambs the above ration. Make 
the problem real. Look up the quotations for feeder lambs and for fat lambs on 
the dates you would have purchased the lambs and sold them. Include all costs of 
purchasing and selling the lambs—freight, commission, etc. Assuming that, the 
value of the manure will offset the cost of the labor, what would have been the net 
return, not making any deduction for interest, cost of shelter, and possible death 
losses of lambs? 

Problem C.—Formulate on page 148 a ration for a pen of 8 breeding ewes, weigh- 
ing 125 lbs. each, which are suckling winter lambs. Study the paragraphs in your 
text on feeding breeding ewes. Use the Morrison (Modified Wolff-Lehmann) 
standards for breeding ewes with lambs, and employ any of the feeds that have 
been studied which are useful for sheep. For succulence feed silage from well- 
matured corn or else feed roots, depending on which crop can be produced more 
cheaply in your section. The dry matter in the roughage, including succulent feed, 
and in the concentrates should be about equal. 
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Palatability, usefulness, and limitations for horses, dairy and beef cattle, sheep, 
and swine: 
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Palatability, usefulness, and limitations for horses, dairy and beef cattle, sheep, 
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PROBLEM—MORRISON STANDARD 
Computed from data in Exercise No........ 
Standard meeting requirements of problem above: 
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Ration computed according to standard above: 
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PROBLEM—MORRISON STANDARD 
Computed from data in Exercise No........ 
Standard meeting requirements of problem above: 
Dry mister. ceccs.. cake on eote Ibs. = Dig nprotemn:..... 2.10 ease eee Ibs. 


Totalkdiganutrs< Uo eee eet Ibs: oNiutritivematio. 7.7, 4... 050 cee 


Total 
Dry Dig. dig. 
Feeds matter) crude | nutri- | Cost 


protein} ents 
Lbs. Lbs. Lbs. | Cents 
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Nutritive ratio of ration is........... Suir 
Weight of one qt. of concentrate mixture (in rations for dairy cows)..........---- 


What is your opinion of this ration? Can you improve it? 


EXERCISE 13 
THE FEEDING OF SWINE 


Feed studies.— Make complete studies of the following feeds: 


GERCCIE TA PC. Bela ae fersia vs per ton. Rape is often used as soilage, especially for 
sheep, but is more commonly used for pasture. 
LANTOS Goo vin as fa gsd aie per ton. Are roots commonly grown for stock feeding in 


your locality? If so, to what classes of stock are they fed? Should they be more 
largely used for stock? ; 

Rutahogas, $006.6 6 iss per ton. 

This completes the study of 50 common feeds used for animals in the United 
’ States. Many other feeds might be studied in the same way. Those feeds which 
have been studied represent perhaps those most widely used. It is expected that the 
teacher and student will not confine themselves in actual practice to the feeds that 
have been presented here. The usefulness of a feed is governed largely by the supply 
and price. A successful practical feeder must familiarize himself with all feeds avail- 
able and study their true relative values. 

Problem A.—Compute rations according to the Morrison (Modified Wolff-Leh- 
mann) feeding standards for growing, fattening pigs of the following weights: 40 
lbs., 75 lbs., 125 lbs., and 175 lbs., using for each weight the proper proportions of 
whichever of the following combinations of feeds is most economical under your 
local conditions: 

Shelled corn and tankage. 

Shelled corn and skim milk. 

Ground barley and skim milk. 

Ground milo and tankage. 

What do these rations teach you as to the proportion of protein-rich feed needed 
for pigs of various ages? 

References for this problem are Feeds and Feeding, Chapter XXIII, especially 
Articles 913 and 918, also Chapter XX XV, Articles 1022-3; or Feeds and Feeding, 
Abridged, Chapter XXVII, especially pages 347-52, and 358-60. 

Problem B.—Suggest a pasture system adapted to your section for carrying 40 
April pigs thru the summer to a weight of 225 Ibs. Calculate the necessary acreage 
of each crop and the necessary kinds and amounts of grain and supplementary feeds 
fed in a self-feeder. Compute the cost of these concentrates, and then the cost of 
concentrates required for each 100 lbs. gain. Find out the selling price of hogs 
(live weight). Deduct the cost of concentrates required for 100 lbs. gain from the 
selling price per cwt. to find the amount received over and above the cost of concen- 
trates to pay for labor, rent of land, equipment, maintenance of brood sows, boar 
service, and other overhead charges. 
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Cost per Ib. digestible crude protein................... (to hundredths of a cent) 


Palatability, usefulness, and limitations for horses, dairy and beef cattle, sheep, 
and swine: 
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FEED STUDY BLANK 
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Palatability, usefulness, and limitations for horses, dairy and beef cattle, sheep, 
and swine: 


(Continue notes on next page) 


152 


— 
‘ 
1 
i 
it 
ww 
es re 
are A 7 
ye 
Abe. a i 
' 
io = ee 
s 
ie. 
; Fy 
' 
5 = 
« 
4 
‘ 
i 
= > 
‘ ¥ “s 
aes 
“ap 7 
\ 


. 


~ 


FEED STUDY BLANK 
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Palatability, usefulness, and limitations for horses, dairy and beef cattle, sheep, 
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EXERCISE 14 
SILOS AND SILAGE 


Problem A.—A farmer wishes to provide corn silage for a herd of 16 Guernsey 
cows averaging 950 lbs. in weight, 7 yearling heifers, 2 idle horses, and 30 breeding 
ewes, during a winter feeding period of 6 months. How much silage will be fed 
daily from the silo? What size of silo would you recommend on this farm? 

For this problem and those following use the blank pages at the back of the man- 
ual. 

Problem B.-—A silo 14 feet in diameter has 10 feet of average corn silage left in the 
bottom. Before any silage had been removed in the fall the total depth of silage in 
the silo was 26 feet. How many tons of silage are there left in the silo? 


EXERCISE 15 


Problem A.—In many instances it is possible to market farm-grown grains and 
with the proceeds purchase protein-rich by-product concentrates, which not only aid 
in balancing the ration, but also bring fertility to the farm. Determine the gain or 
loss in selling 10 tons of corn and purchasing cottonseed meal with the proceeds, 
with these feeds at the local market prices. Assume that to supplement the feeds 
available on the farm, the feeding value of the cottonseed meal is enough greater 
than corn to cover the cost of the hauling. 

Problem B.—Taking the manurial value of the feed into consideration (see Exer- 
cise 7), compare the net cost of Mixture A with Mixture B: Mizture A.—1,000 lbs. 
of oats, 1,000 Ibs. of barley, 1,000 Ibs. corn meal, and 1,000 lbs. of oil meal. Mizture 
B.—1,000 lbs. gluten feed, 1,000 lbs. wheat bran, 1,000 lbs. cottonseed meal, 500 
Ibs. corn meal, and 500 lbs. of oil meal. Compute the manurial value on the assump- 
tion that the above amounts of the two mixtures were fed to dairy cows. This prob- 
lem will illustrate forcibly the advantages in buying protein-rich concentrates. 


EXERCISE 16 


Problem A.—Formulate a ration for a 1,000-lb. dairy cow producing 30 lbs. of 
4 per ct. milk daily, according to the Morrison, or Modified Wolff-Lehmann, stand- 
ards, feeding only as much digestible crude protein as is advised in the lower set of 
figures in the standards. Use the feeds grown in your locality and supplement the 
farm grown grains with 3 purchased feeds that will furnish the required additional 
nutrients most economically. If timothy hay is grown use it in the ration, and 
formulate a second ration using alfalfa or clover hay in place of the timothy and 
find the difference in cost at current prices. If corn silage is not grown, see if an addi- 
tion of corn silage would improve the ration. Determine the feed cost per 100 lbs. 
milk and per pound fat with feeds at local prices. 

Problem B.—Formulate a ration under the same conditions as in Problem A, using 
the higher set of figures for crude protein in the Morrison, or Modified Wolff-Leh- 
mann, standards, and see if this narrower ration is more expensive than the previous 
ration. 
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EXERCISE 17 


Problem A.—If you are in a market milk and also a creamery district, find out the 
price paid farmers per ewt. for milk testing 3.5 per ct. butter fat and the price paid 
at creameries per pound of butter fat. Otherwise, secure representative prices from 
the instructor. 

Which is the most profitable way of marketing milk? Assume that if cream 
is sent to the creamery, from each 100 lbs. of milk produced 80 lbs. of skim milk will be 
available for feeding. When fed in proper amount to balance the ration, 100 lbs. of 
skim milk is worth one-half as much as a bushel of shelled corn. Take into considera- 
tion the fertility lost from the farm in the two methods of marketing the milk and 
any different in cost of hauling. 

Problem B.—Outline a method and probable annual cost of feeding a herd of 25 
cows on the average producing 350 lbs. of butter fat during an average lactation 
period of 10 months. 

These cows must be well cared for during winter, and will require grain, good 
pasture, and some soilage or silage during the summer. 


EXERCISE 18 


Problem A.—A farmer grows alfalfa hay, corn silage, mangels, oats, Canada field 
peas and barley enough for his herd. Formulate a ration from the above feeds for a 
cow weighing 1,200 lbs. She yields daily 36 lbs. of milk testing 3.5 per ct. butter fat. 
Use equal parts by weight of oats, peas, and barley. Feed 30 lbs. of mangels in place 
of 3 lbs. of the usual allowance of concentrates. 

This exercise shows the possibility of providing satisfactory rations with only home- 
grown feeds. With clover hay, it would be necessary to purchase some high protein 
concentrate. Oats and peas may be easily grown together for grain. 

Problem B.—Suggest a soilage system for a herd of 25 cows from May 1 to Novem- 
ber 1. The cows average 1,000 lbs. in live weight and yield daily an average of 30 Ibs. 
of 4 per ct. milk. Allow them a liberal grain ration and calculate the necessary yield 
of each crop and the acreage. Estimate the total number of acres necessary to grow 
hay and silage for feeding from November 1 to May 1 and to grow the above amount 
of soilage. Suggest the rotation to be practiced. 


EXERCISE 19 


Problem.—On a 240 acre farm are 40 acres of pasture, woodlot, farmstead, etc., 
and 200 acres in tilled crops. Of the 200 acres, 15 acres are devoted to silage corn, 60 
acres to corn for grain, 60 acres to small grain and 65 acres to clover hay. Suppose 
the silage corn yields 12 tons per acre, the 60 acres of corn yields 60 bushels of ear 
corn and 2.5 tons of stover per acre, the small grain returns the equivalent of 45 bu. 
of oats and 1.5 tons of straw, and the hay averages 1.75 tons per acre. 

On this farm are kept an average of 25 brood sows and an average of 12 pigs are 
raised each year per sow, the sows having both fall and spring litters. 

It is desired to feed the surplus roughage to cattle in winter or early summer for 
spring or summer market. Outline a method for the management of the feeding. 
Feed the cattle 120 days, have them bought at 1,000 lbs. weight, get them to gain an 
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average of 2.5 lbs. daily. Study the actual markets in the live-stock market jour- 
nals, learn the shrink to feed lots, if any, count in all buying expense and all selling 
expense, such as freight, commission charges, shrinkage, etc. There are also possible 
losses by deaths, etc. Consider also the value of the manure, estimating the probable 
amount which will be obtained. If necessary, supplement the farm grown feeds 
with linseed or cottonseed meal. Estimate the number of cattle that may be fed 
and watch for the time to market. It may be necessary to hold the cattle over 120 
days or maybe they could be marketed earlier. Write up a connected report of the 
feeding operations. 


EXERCISE 20 


If possible, the instructor should secure samples of all the concentrates that have 
been studied. Require that each student identify all in a reasonable length of time. 

Visita good stock farm. Find out the ration and mixture of concentrates being 
fed to as many of the following as possible: (1) dairy cows, (2) bulls, (3) pregnant 
cows not giving milk, (4) calves, (5) young stock, (6) sheep, (7) lambs, (8) yearling 
colts, (9) two-year-old colts, (10) stallions, (11) breeding mares, (12) work horses, 
(13) mules, (14) young horses that are being fattened for market, (15) beef cattle, 
(16) brood sows, (17) swine being fattened for market. Write up a report pointing 
out any instances where you could suggest improvements in the rations being fed. 


161 


SUMMARY TABLE 


Showing Relative Value of Feeds on the Basis of the Nutritive Ratio, the Cost of 11b. 
of Total Digestible Nutrients, and of 1 lb. of Digestible Crude Protein. 
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Feeds 
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Feeds 


Green Roughage and Silage, con. 
Medium protein, N.R. 1:3.1 to 1:6.0 
Alfalfaypreen, allvamaliyses....... 2.52... 
Red clover, green, all analyses........... 
RIMES PRTCCH OE ea ths Lye as Fe 
Tecclsewe nits Wate aya oe) Oe ee ae 


INCI GaN Re SC eee eine a ee 


Dry matter 
in 100 lbs 


Lbs. 


protein in 


Dig. crude 
100 Ibs. 


Lbs. 


a 

_ 

i) 

-a 
(obs a 
noe ce) 
as oa 
oS 
OHS 
Eaemaor. 
Lbs. 


Nutritive 
ratio 


dig. crude 
protein 


Cost of 1 lb. 
nutrients 


Cost per Ib. 
total dig. 


Cents |Cents 


165 


HNO 


